Domain-specific positive selection contributes to the evolution of Arabidopsis leucine-rich repeat receptor-like kinase (LRR RLK) genes.
Leucine-rich repeat receptor-like kinases (LRR RLKs) comprise the largest group within the plant receptor-like kinase (RLK) superfamily, and the Arabidopsis genome alone contains over 200 LRR RLK genes. Although there is clear evidence for diverse roles played by individual LRR RLK genes in Arabidopsis growth and development, the evolutionary mechanism for this functional diversification is currently unclear. In this study, we focused on the LRRII RLK subfamily to investigate the molecular mechanisms that might have led to the functional differentiation of Arabidopsis LRR RLK genes. Phylogenetic analysis of 14 genes in this subfamily revealed three well-supported groups (I, II, and III). RT-PCR analysis did not find many qualitative differences in expression among these 14 genes in various Arabidopsis tissues, suggesting that evolution of regulatory sequences did not play a major role in their functional divergence. We analyzed substitution patterns in the predicted ligand-binding regions of these genes to examine if positive selection has acted to produce novel ligand-binding specificities, using the nonsynonymous/synonymous rate ratio (d (N)/d (S)) as an indicator of selective pressure. Estimates of d (N)/d (S) ratios from multiple methods indicate that nonsynonymous substitutions accumulated during divergence of the three lineages. Positive selection is likely to have occurred along the lineages ancestral to groups II and III. We suggest that positive selection on the ligand-binding sites of LRRII RLKs promoted diversification of ligand-binding specificities and thus contributed to the functional differentiation of Arabidopsis LRRII RLK genes during evolution.